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Lfr U JitB© 1)^2) ©#&©ii£\ £ SOU* < «#^S 1 ^RJb 
X^,S{-^H^T^(DffiT^^^A7^©MD^Mii^^T^O^^l;TV> 

cint^u-r. _Lfe©3) ^4) ©#&©J##te. B?)it)>$:ttMtfji%-~iz 

ufru ttaj -mWiVtcBrfrxyimjMkti^iz mtf. /j^^*- 
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2 - 6 6 9 #^2001-32300 1#4EK) . iB^® 

CO^^g^M*;^^ £ ftT ^ & & CD (K. Sasaki et al. , Carbohydrate Res. 
, Vol.47, 99-104(1976). J[#B8¥0 5 - 3 4 5 7 2 5 -§388) „ »£$®f*:©|ffl 

Lr^fijfflffifii^v^o^L-c^ wmmfo mmms 4- i 3 8 1 1 5 

18. #H¥0 9 - 1 0 3 2 6 6 -^$8) . ?Li®S# (HF^O 3 - 2 2 9 7 0 
2 ##$8. #H§¥ 1 0 - 1 6 7 9 7 2*&m) N T^bt/^^^A (Aureobas 
idium)M#: (M¥ 0 6 - 9 2 4 4 l^tM) ^WtobtiX^Z. 

^mtl^Xit^ #H§¥0 3 - 2 2 0 2-§^teSBita>»0. 7^07^7*^ 
(Macrophomopsis) ®> T;l^ U y*XjgCD£irr<E> F v > 

Pl08. JJMFj£. 1997^) „ 77Wi/^9A 7)V*7 >X ( 
Aureobas idium pullulans) (Agaric. Biol. Chem. 47(6), 1167-1172(1983). iff 
^¥6 - 3 4 0 7 0 ^^T^« ( 

#^#W£ft-c^& £ >te. ^cd£W • «fc D^£ft& B 

\z.m^ir &zt &m&&x(Dmm ^^n^, — ^^s^comii^^ 

Mo £ > *^T?J3 0 > B ><D&%Mb isxm%m\ Lfr u ^ 
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mMten^i%mzm^&j%mm*m^x)%m-f% a sou* vt?**^^ 

>^®^M3^^m-r^^t^^ti-r*5 0 0H&£Bg5 1 - 3 6 3 6 o*&m 

. 2f^B§5 1-4219 9#^) „ <m&tzz.t&mm 

X&-?tz ffim^O 6 - 3 4 0 7 0 l-^&ffi) o *fc. T^UjJv^s^AJS© 

fo*m ^tz-?)^ ism(D0mfa(DMmij#ktfmmt!ftx^& (mwi-i 8 8 

r;i/7>ffl^e»Wt-*««KFtt*qi>5rlWSn, #H¥0 6 - 3 4 0 7 0 1 
§M&t/W0 7 - 5 1 0 8 0#&SU£tt. p HSBSS&*^fci$^8I£ LT 

■rn^x&^gfclfS*.. *6S[CDffi^j8r;i/*>S: 
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^/c *mmmz>it* ±mm#)*Mj&-f&tz#)i^ ^jg 

&tz^ #&BJf«U 1 8 S r RNASfef© 1 7 3 2Jfig©ffi#l#. W$m<0 
@S?'J#-^ 1 (d^-r^SH^iJ. * tz t± 3 ©&MB#| tl 8S r RN A»e^©^ 
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£ fc. *^BJ1&> ITS-5. 8 S r RN AMB^O 5 6 3 *&£©B3?!|j&^ 
mn^toW&m^ 2 maWSBS^lk 47^«iOJgSi^JiITS-5. 8S 

* 7c, < £ 4> jS - 1 . 3-D - 7>n H e 7 7 -X$£ 

T^U^v^S^A (Aureobasidium)«^^i-^±|B^^ 

£fc> #IPJ!te. T^btAVy^A 7°;1^>X (Aureobasidium pullulan 
s)ADK— 3 4 (FERM BP-8391) Mt*^&&±IB^£#l£Jt#rr& 

£ tz, ITS-5. 8 S r RN A«fc^(D@E3W> 1H?iJ^©@B?iJ# 

£fc> ^^B^t^ T^btA'v/^^A 7Vl/^>X (Aureobasidium pullulan 
s)ADK-3 4 (FERM BP— 83 9 1) ®#fc£r:t|HIr3""& ZLklz&-? XMW 



6 



WO 2004/001053 PCT/JP2003/007739 

mm *mm- & tz&om&o&m 
mznz^ u£mM&&(DB y^ti >£tzi$m.?mm&m<D b ?)\<t> >x&& 0 

mmmttz^immMnmm^ ^m^titzB^M >^^(Dtt^ 
^H$mm&B?>i'*>zmmLtzb<D(D^rnbm^&zttfxgz> 0 n 
tkyoMztm-tz ztiz&^xwmuzftmimtstitzBy)i<iJ >zmmi-z z 

& t>mm • mmztitz b ?m >&m^&z\t &x 

xmbft&mmmu**(D&i£mmvtzm^, mmmmtK mmmmnMJL 
aso^i* • ^<D{^r^^\,Ht^(Di&T^\^mz'tmri7b^^(Dx^ 
mmm^^v^m^^i.xm^Htz^mmmmm^^m^^cDTbmt l < 
. $ ±tm^mttz^t±^mmmmmm^^^^iii^HtzByj^>^ 

&m $ ntz b rn** > z&mm ttt^ wtmm&fr hmu vtz bco&m 

±mB ?>i<* >zmzizmLtzm*kV!)M^ i)tffl*^T^§^ 
^m^±mm<mi,x^^ 0 ip% N mmm, %wm, mmm, mmm, m 

mtsntzmmwziwzm^zzttfxgz. -ttz^ mwftMzntz&mk&&^ 
ittttm, t$ zizi,±*Hzzi%mzm>mmMftzmmLtzmm&zm^& z t 
&xg% 0 mmmft&mtisX^ mz-izuYmm, $>&\,^$~hnvrT-v 
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©7/1/3- ;l/H3ft Jf>»/ n° VlgT'tffl £ti£l7->y77nv-f-lzX (Saccharomyces) 

SfiH5feMtc«fflSn** + V-f-f ^(Candida) I©iSf^^f tf^n-S 0 

iiSMffifcLTWu h^>7X (Lactobacillus) /S^hf7^ K>< 

^ T" U *7 A (Bifidobacterium) JUL ^Hcdo^ n;xl^7^ (Leuconostoc) JH> 
^-n «y 77 X (Pediococcus) flk X h U7° h 3 «y 77 X (Streptococcus) JS> 
7 ? h n y 77 X (Lactococcus) jgo? LS^^MS&ffl $ *l£ ^\ -fc CDffe, 
□ n>y77X (Bnterococcus) »y 77 X (Vagococcus) JS^ 

^ A (Carnobacterium)jjiL T^-tnn >y 77 X (Aerococcus) fi> ■xhv y b"Vn > y77X 
(Tetragenococcus) JR©?U!® fcjfljfflf* 3 & ^#Wft?Li»t*£ U 
Tt^ 7? h^v^X -TfoifVX (Lactobacillus bulgaricusK ^h/^iWl'X 
^;i/^r--f 77X(L.helveticusk =y 9 YrtZ/)VX7 9 */ K "7 ;l^X (L. acidophilus 
) > 7 7 h/^>;PX^;7 7^X(L. lactisk 7 7 h/^>;l>X77-tf^ (Lcasei) . 
7 7 h/^>;i'X7*HfX(L.brevisk 7 7 h^i/;l/X7'7 > 7 7 A (L. plantarum 
) > 7 7 r-/^>;l/X-9-7-(L.sakek X hU7> n -y 77 Xt— €7 w ;UX (Strepto 
coccus thermophilusk X r- b7° r- ^ v 77X7 75^-< X (S. lactisk X h \s~T h 
n>y#X7 b^U X(S. cremorisk £-f7>f K/<7t- U »7 Ad >7?A(Bif idobac 
terium longumk 7 ^ hV\*7 ^ U *7 A tV "7 7*A (B. bif idum) > e^7^f 
K/^^t-U 7A7*U-^ (B. breve) . fcf-f "7 ^ HV^rU 7A-f >7 7>r-fX 
(B. infantisk ° -f ^ /X h v 7 7 U X (Leuconostoc cremor is) > n^fn/ 
X h- «y 7^ Hz Vxo-C7 :y X(Ln.mesenteroides)^ n^:37xh«y7;t7 7X(Ln. 
ocnosk ^ 7* -f ^ =i «y * X T '> 5*4 7 7 f^^> (Pediococcus acidilacticik ^ 
7*4 * 3 >y 77 X-fe U b* v ji (P. cerevisiae) . # 3 y 77 X^ > h -tf-fe »7 X (P 

.pentosaceus) f ©Mffl$ntO-S?L»lii^fc^2 Wlh^ffl 

% k*7^ K/^rU «7 A (Bifidobacterium) JS©?L^0©ig«£^CDffe©?L^® 
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>X(Aureobasidium pullulans) D> ^#^J^tiIF04464 ^ IF04466 

, IF06353 . IF07757 . ATCC9348> ATCC3092, ATCC42023 . ATCC433023^£flH> 

? — (Acetobactor) H<£>H*^ ^0^^ &y X^U^l^X (Aspergillus) jg 4 ^ 
^(Penicillium) M<£>Wfa^ V o 1/7^ U -^<£>M2I> fl^? 

^ACAureobasidium) ^<n\fo&3Mkh\m £ L-Tfffl ^n^TO^H 

^^M-r^^^^^n-C^^+ifV h^XCXanthomonas) JS. Txntt 
X(Aeromonas) /S^ 7Vh/^^- (Azotobactor) T;U# U y# X (Alcal ig 
enes) flk -^(Brwinia) JI> JiV-x-a/-* ? ^_ (Bnterobactor) X? 

ba^-i"> A(Sclerotium)Jg^ va- K^X (Pseudomonas) JR % T^o/S^ 
U ^A(Agrobacterium) Jl. -7 ? ->x (Macrophomopsis))!^)®^?:^^ 

±tm^mt u-m. *mw<Dm%m£i<®>x$>&^ r 1 8 s r rn 
a«Ie?o i 7 3 2*&g©iB^\ um$i<Dwm^i\z^ti&mm^ ttzit 
z <Dm.mw.m 1 1 8 s r rn as^©**®^^-^ < tt%m¥±mm<D 

i&mmm%*afr, ££^£^5tT*&&^?a'v*v^ K (cycloheximide)^ 
Vdl > r I T S - 5 . 8 S r RNAie?® 5 6 3 tgg©BB3W„ SB^'J 
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gkcomfm^ 2 iz7&tm.mz&k ttzitz ®$n?u 1 i t s - 5 . 8 s r r 

m^mm^ ^mw^m^mmzm^Ltzmmz^&cD b r^* >mt 

tat). fo&^$&\&^frb&y)\si3y*mmi\^tzb(Dm, ^-rncobnbm&m 
m&%i<DBr)i>jj>bvxm^&z.trfxiz& 0 ttz^ m^wm.<ou i f-*$mz 

mMz^ots, £tzm&mmm.*m*^\H^z^vxmzntzmmMmM 
ztm-tz ztizx-? xmw-ft \zftw&m £ ntz b ?)\s*> > m m-r & z 1 1 w 

tz b >> m?^m&fo*^ft^n(Dmmt%Miz^vmfo*mMts-&& z 
txM<bnz%mmm*^(D£?£mmLtzm&i±, mj&ftmm\ muMmma 
adi^sgd^i* • ^(DmrF^^^itm^coi&y^i^mzirmti^^cDx^ 
m^mmm^^^m^^vxm^ntz^mmmm^^m^^(D^t 
u < . $ h ^ ±i^mmmmt tz i,$±mmmmmm&£ d 3*m $ titz b t># 
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„ -J9u9>r^ Tir*/**?^ -fl-s^Vfr^ *»^a -*4 9>t^ 

mmnsm-e&Zo &%?>^b 7)vi3 >Mft<Dm&zfttzf&fttfm-£L~c^xt)4ai 
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. Gmmmmzm^ *f&>2~i o 0 mm^mmizx^mcomm, hmcd^ 

>m* L < . #K 0 - 1 , 3-D - t7 S-Xtte1s*VB - 1 , 
4-D-^3^y-xtt^J;t)**i8^*> N 0-1, 3 -D-r^'fcr 
7;-^J;z;^ -1.6- D — ^Olo t7/-X^J; 0 fc* 0 jr^* > 
. 5-1. 3-D-^3t 7 ;-x^ 0-1, 4-D-*Vl>3tf?/-* 
«fc 0 - 1 , 6 - D - CTfrzi \d "7 J J: 0 * « B 7 to* > ^^WT 
*Cfc#»*U^ tztzU 0-1. S-D-^n^y-xtt^Sft*. 

<fc < 3 0 0 ^U<(i5 0 ^T> $ £ L < f* 

1 0^«To*o*tJ:^ o »tfj£*i*:0^#>^ tt»i©*Bffltt*tA< 

#fcttl»ftft^. fl*^ xafc Aai, — a 

i->*k *y-^ Att. *flit> ra^ **^tt*n&*i» 
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^^^^^ iM'-^^ttft^iS^*^*^*^**^^ 
tt. «*K®fim>io oaStfCDttlffttttoL 

1 3 



WO 2004/001053 PCT/JP2003/007739 

. *V7**m^m, fr^mmvm. mwmnitm ) . n^?- 

MENHIR) ^t4C^H\ 

1 0 OmmtP^LT. #?£L< teO. 0 1-50 Off^ J:O^L<C±0 
. 1-15 0 M£P> #1^?^ KttlrlO 0SMSP-e** o j8 SOi/fc 
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^^O/B^* 1-1 0 0%. #?£L<tel 0-1 0 0 $ 

^i;:^L<(i2 o~io o%-?&nt,m<, ^EjKr^n^^ms^o 

#A N ^'J>h'ifA % 77 74-*— 7" 7;i/+*>l& 7 7-WA n-jb 

m* mm. m^mnmim, mmmm, mm&&m, *v=m, wmm 

s*y=flL ^^h*y=n». mM*v=m^ 77^-x, 7?**n-x 
if * 9 y in 2 y m 1 y >B) , ?^>wt<DT>wj y&Ktt (* y 
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-bem, mm, mm, mtt> y vi±m<DMmmm, mm, %m, r^^m 

^m&vamoMitffijkftk $m, m&, mmmmmm^mm, * 
t>m, nt>m%$v>wm, -xam^m^Bm, ?k, mmm, mm^,, mmm, p h 
mmn, mm, &&&&mam%fa±m, mm, mt, i-^y^-^ 

^n-r. -^.m^mx^^zt^x^, ^B^coiia^^ 0. 0 1~ 

# y > % i> 3 — h - > ^^.^A.^ y HRS^ 

ffifflvtyo, & & ^ itmmmutm^ k u-r»^ 7 7 * h x -7° u y b\ ±7,9 

-K^y-A^ 7 , ^«y7*^y~A^o^-Xh^4fc{i:^;l,^ 3 > > 

y-Ma^^O^O^CD-gp^fcti^^g^LT^^iiM 

X77> /N^-y-^, s/i-m^ 7<v7;k rngg?^ 

1 6 



WO 2004/001053 



PCT/JP2003/007739 



^&c£££o*Tfr? mm, ^mm<D^-~i3 v-m&tf^>-z- 

mm® b >^mmmmmw*n~-)ij >u ~m®jjmm<<\ mm, m. 
ffifpmzn^mj&ir&z £&T«i*% 0 mmizmm, ^mm^-* <; 

>vy-+t^mi ^mutmttzit^-^m^vmco-^tzit^^^ 
*mw<DB?)i±> >^mmmmj$^mWki,Tmmi-&z t&xg& 0 

-r^-wb, 7K#©^-£. mz<Dm^izmm^tzmmmtfm$=-f%o * 
^* >^mmmm.®m*mm-t %> ztizjz^x^ $ y^u y^-iz 

or. mmm^comMcDmmco-^ttz^^m^x^m^mm^ mkm 
*lmj:Ltzb<Dx~&& 0 -e©iitu(t mm, %Lm*^^j^tzK-ry? 
, k— fvvm, m^tzMT-*, ■t^vp^m<omm : m^mj^n^ 0 ttz 
, fti<DMmtL-c^ ±&Ltz&mm<DBr)isjj>^mtemmMVdt, vm, mm 
mtzm&v, >jmizmvxmitm^tz**>7*<<^ ^ 3 nu-K 

1 7 



WO 2004/001053 



PCT/JP2003/007739 



&<> 0»Rtf. Jfil*J!&SM«raffi<bt-*i^FfiS3BJJ!&Ji&K (EPA. DHA) . jfli 
^777^ a— F;H?y-. HA#, 7*;i^— fc^E--;!, 
©J: 3 ft b ^^nas/JoXS ; sI^HL, sfUftfsk J*»«\ 



1 8 



WO 2004/001053 PCT/JP2003/007739 

* & ti> * AS izmu-t &z.t # & „ 

*mi<m&.m±. us r rna^o i 7 3 2«*obe^j^ 
©ia?!i## 1 izTTs-ti&mm&k ttzitz. (Dm.ms?Q tns r r n aiie?® 

^y-fe»>X (Streptomyces griseus) ^13 i: ^T£M£ ft &ifr£i$j5t-e 
a^s^rv^ K (cycloheximide)^^-'!)^^^^. £ V 

*i«mb£«m- &t>\ i t s - 5 . 8 s r r n asis 

SH^fl t IT S — 5 . 8 S r R N Aj»^©a&SEaiU:£-? < frP3m*£±mm 

L<ttS&£XM^7>S-teX {TV**;* (Streptomyces griseus) flc«fc^ 
T^$n^Jn^^-e$>^v/^n^^^ K (cycloheximide)lz2tr&Jg^tt 

N' --hDV^7^> (NTG) „ *.9>*9>X 
;i>**-h (EMS) „ M^^b^St-^-S-ft^a^^O^^^ 
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H) • fa - M • • IMS • ^e;u ^ } \, . n > ? y — h . ? ^ ;ktj gj^ . v ^ 17— 

« • smi • mm • ^^^^^, 0 

UfCo ^Ilb/i^B^cD^tJOif^^ T^b;*v^>v">A (Aureobasidium) 

miz.m-rzft&Moimibe>titz 0 *«^<u #m&\!k<D 

< ^> 3 £ At-e # & l A D K - 3 4 Mtfc idfcg U 

* : B*li«io < i^rUm lTHWftl 6 (*ffi##305-8566) 13 

> IS^ifeO^ (*fE#*^L^SRSIIoyS:Ji)O^R) TAureobasidium pullulan 
s ADK-34J . TFERM BP- 8 3 9 lj t LTTOc 1 5^6^20 

n^v^ V\zM^&mm*m-tZ>A tit, IFO- 4 4 6 6tt, IF 0-6 
3 5 3tMlFO- 7 7 5 7^1!|tLT, Z.tit><DmWlZimVX, 

W"*-*HBK«Jfe (I^7'U-h) tcHttfcSSBU 2 6tKtl 0 BmfftLfc 

L < (± 0 . 5 mmJ«U:0lMi{i Uno J&J&tfmm $ ft * £ l > 
•9o JI3t> ZHhCD I F0lt(^ @^ifecfJ©^^D^^5 K«JK*<2 0// 

mmttzitB^ij^tit^ mmmzmmzmi^ m**m>&m a o o o 

Oxg. 1 Omi n. ) \zxm&\^fzi%mftmfc<omtm.* 4 9 OnmTitL 
. l^i^fiUTifc I F 0- 6 3 5 3^®^##^CD 4 9 0 nm£*5#*lR 

#£#o. u^ji^-r^mci^^T. *mn(»mtm<Dmm<Dm&, o. 09 

9£TF. *?£L<{;tO. 0 6 OBTF. 3£l;:#£L<{iO. 0 5 OTOi^^ 
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£L<li8 5%£Lh, 9 0%J^±-?&&;l££^-9 o 

mmx&z> 0 *mm(DW&m&tkmi-&mi3y)i'Z>^ ^<Dm^^p^< tt 

$-1, 3-D - 7)1=1 1°7 7 -X^^WT <?> B (T)Vtt L 

mmrn s nfc^a© 0 > ^ *> & * ®t% c 

£m*mftmmx(*zmmm ckmu m Mum^) ^twu 

h-X. 1S=7t? h-X. ^v/o-x. 77 tV-X^CD^g, is 

a-^o-x, 7^h-x, hWNo-xfo2H, -y^VYJr 

y 3f^. y rfn^fo^- y =fifi& h y >^>f» > 
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„ -?>^b-;K V;i/tT b — ;K JC-UXUv hfOl7/l'3-/l/E #IK®^© 
5 0 0 g/K 3£t£$?£U<ti:5~3 OOg/K U<«1 0-2 0 

og/i ©aj^ffl £ & & «fc -9 ic5ffi^7 -f - k-t-s k . # rjis* ><D£mmm. • 

MMHrlU Wtby7A, SEKTV^-^A. T>^~T#X. TV^-TtK 

±tBmm^mt ur^ h u ^ a n j^t* y a % 

WUf^iSfflf^-eail^iR-r^ci^^-e^^o 51^ pH5. o~8. 5. 20 

y°(om^i±m%m. : m**i&mfcv> 1 ~ 1 0% (v/v) ^D-r^d^^w^L 

2 2 
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^0 0. 1-5 0 Og«U\ $^P*£5 0 0 g/1 J:i^<t§i, £M 

1-7 ana, mzM2~5um, nto&&\,^rM%Mwm(Dm4'¥Z'w\ *m 
m^r^m^mn £ -£ * £ t iz ^ 0 % mm. x«$> % *, - ? 

n/N^ithy^ ^x>tth'j')A N yvithy^A, y>» 

£F*L<ti3. 5-9. 0. L<ti 5. 0-8. (K&fc#3:L<« 

5 . 2 - 7 . 8 T*&* 0 HuiBM^^O^®#(D*^ #£IB£3ft* 

ttftt,^ * l < tts^ajtT? 0 . i~io %jgjs^<fc^o 

n-t bv\ 11^00. i~5oog£i ®xi*m.mz&tfxm 

APLT^J;^U 0 . 5 - 5 0 0 g/daygJK-eSJKW^iPLT*>J:v> 0 B 
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mm(nw<tm^tz'<$i, mmuzftmkm.tsntzB?fr-t>>i±, nmm^x 
> u 8 o°c£U2t?&&o $ f>i^a^^±tf 9 o 

*mW(DW$Lmz<( J tz_~C^ I T S - 5 . 8 S r RN Ait^<Dl2?iJ^ 

T*7\s-*/^i?^ 1* 7°;l^>X (Aureobasidium pul lulans) A D K — 
3 4 (FERM BP- 8 3 9 1 ) MWZm^X B 7)hti >*BMir& 
H3ftte4>ft < £ h B - 1 , 3-D - 7>3 b° v / -X^^Wt- & £ 7>* > £ 
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h , bop ><Dftm*mm-e& o . £ fzmi®Mv> b r^* > * 
# yjvii ^iztm^r^mtf'pte < . mm- mmmmmmtx^^tm 

X7°L-y b\ #X?-H?y-A % f^yy^'J-A^W^W, 

rc^p c p> #*IHS. /J^PXp?,. b^nn^pXp^ ^^PXp^^tf^ft 
. #|x.fc£. ^/-?> N • 7*-«y v^^cd^-^ U— MiS> *«y b*r 

MiPXp^tb-r^ *»<b. £o£i§tf\ mi^iv— fe-^*^ff> 

2 5 
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fiSSf. mum. 7^>. *H?ia¥©T;va-;Hfeft. 

UTti:, 3->X-"7\ ^ hX-7\ /n°>7>>X— 7°^<7)X--7 0 ^W^n 
l/h^htffiW^W, 4fc. WttfttlsTl*^ %K®, X~"7\ Ufcn&rHSf 

^p«7)D#JtLTte. JMtatt, JtffiSfflk WMmi. JBTOMd. IfcteBfrikSfl 

. gssw. «#*k *wk as**, mm. #a^-x. m 

YbKffi. h-< U HRSfc LTte. &j*ftifi£SK SBJMifcttgU HfflteHtp'p 

. nifemfflm&mf'on, M&fftizit, mm, **>5;i>?> ?u-a 
^ b > v > ^ ftm, r * zmumm. x-v* >7&nwmx&m ; -7 7 

2 6 
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^7*7-, b-v -fe.y ^Jt*4. *€*k *€Ak 
R5£*-*fc<zn*iifc^. frib\ r§pj r%j fcmiBL&^|®DSft£!rc** 

. if- >-7;Mg?fc3 0 /i 1 tzi&g* 3 0 /i 1 %JD^> ^it3 0 0 mMCDN a C 1 
£*£t?'J vKSiffifc (pH6. 9) £1 2 0/z l#D*-> 2 -c^^i? 5 4 0 

#1 (3^*) *«a>nu -l 5°c^i o&mfoW:L-c&m*tmtsittz 0 ±m 

*Bft*&. 1 0 0 // 1 ©iie**»^taLT«fc«*»JiPS*fe. £££ 5il°/o7 
* y-;b7K^ 1 0 0 ju 1 JRlflSES 5 0 0 // 1 ^D^T^S-fr^ 4 
9 0 nmlz33tf&l%tftmzm%.l.tZo £tc, y->7j]sZiuZ-?MM7k 1 0 0 ju 1 

£ 5 ll%7x y -;i^tK^ i o o u l stflsfcifc 5 0 o u 1 Srio^yh fc© £7^ 

2 7 
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<XK, 0 . l-lmg/mltu^©^^ ft, 1. OMONa 

OHlctl oe#IRU 5l^^^/S^>*>-7U-©^7j<^T#f^U 1 0 10 
fgl£-e«RU £ >3m^£traLfc„ £ >#3^JE 5 0 /i 1 
-7^1 £ 0 > ^KJ&I^ 5 0 ill 1 ^r^D tt, 3 7tluT3 0 £f B 1-f ^~ 

5 0// K N^f;i/2 tf o y K>^5 0/i 1 ^p^. N ^$-£7^ 5 
4 5nm (Zm&L&B 3 0 nm) iz&tf ^%^M%Vtz 0 £/c. ^tCDjg? 4 
yWm&*m^X 7. 5~60pg/ml (DB^M >^£tHMU t&M 

*>5mg^fa-^if), lm i <Dmwk*i)uz.~c^ mm^-^mm^^ 

tz a |£?«£0. 2 2 /imO^^^^-^SLTHPLCfflCDifV^^Lriro 
H PLC 7 A ^ Shodex0^n**7AKS-8 

0 5 (Bg*nmx*±f£) SKS 0 . 6ml/min. , 5 0 °C £ U ^ 

ttttiShodex 7°;l^ >^£*£P - 8 2 (BgffiSXftM) ^-Cf!]^ L 

5fc?\ yfryl—VWmmms 0/iLl^x>iBuf f e r ( 1 Ommo 
l/L?i>M-2 Ommo l/L'J>lBuf f er (pH6. 0) ) 2mL 
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1. 5mlfl) IdMOKO. —mzBmg&Z — ^t3PBS3 

0//L£;&D*. 3 7tiZX immZOfcZlttZo &jmT&^ &V>7MZ^ 3 ft 
;-)]sZtotto a<S#U -1 5tl:tlO^>+a^M 
idks 4°C> 1 5 0 0 0 r pmt? 1 0 #H»'C^fi£?T^ ±*f £fTC N ^^l- 

y*te»s*tfc»«:»fe. nmim^i o o/il**^ sh$u 5ii%7 

^ipm. 9 6^^^o7*b-Mdl 0 OjuL-fo#&U HSzKfc 5 MS%7 
£8!B£Lfc 0 £fc. >tlOmg/ml-l//g/ml t^^Lfc^t? 

mmbfcc flBH-9- v^^l^PtfbLfcit^ 10m 
g /m 1 9 0 %£Lttf>$Hb»<. Img/ml ©«K<Z)?§iR"T?{4 9 5 % 

J*Ui. 0. lmg/mlJSTPtfttQ 8%RJn©m»<#£nfco &Lt(D&*)lz 

1) ^/ntttB^©iaM 

2) +yn^th^©liM#j©iiia 

_L§B1) •eii^«gR^3f§Mo9 9%^;i/7;i/=i~;p^p^T. %jBtt& 
?#T. *Gl8te»UT\ ffif») 1 2 0 0 g (^ynfi^iS 7># >MfM5 : 
>7%A) £#fc„ i7->7*;l/AO 1 g*^4ti*/8^*>*t±, 8 6 0mg 
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3) * ; nMmmm&mnwm 

5 0 CT*3B#F^ »*Rjfc£HJfcL;te. o^T\ 8 5*C^#^U 1 OtSW^ b 

t#/c„ -9->7 0 ^B(7) lml *(z^^n-S)S^* VMli. 9 3 m g tM&tStl 
tz a #^fi«ly5~8 O^t^^U **t~?«l 2y5-efeo7I: 0 

4) * j ^mmmmmcomm 

5 0 0 m 1 #® 3 ^ 7 7 X 3 (3 (^-X2%, 
JSKW2 0 0 g/l) *12 0ml»au 1 2 0°C> 3 0#BBifiH£fir^ S'J 
^®Jg«^#LT&£jcy^?y©®& (Flammulina velutipes) IFO-30602 
£3gffiLT. 2 5 °C -eH]^J§«^m^T 2 0 0 r p m-e 1 0 BP^Oigft^To 

jsgs^-c. 8 g *mtz 0 nbtitzm&fo lgiuomioo. 2 mtk 

•ZCD-kti&mz-Cp H 3 . OtU 1 2 0°C{3T3 OtM^- h ? b-7&il 
/c 0 it;D^SI^ J: 0 ±?t £*§T;&> £ N <J >K 2 7" h V >7 A p H 7 . OtU 
3{§M©Ji^;UT^3-;l,^in^Ttfcm^#7c 0 «(i 10ml cd^tK^P*. 
■9->7>C £t#fc<> ^-yy°;UC(D 1 m 1 \z.^-£ti& # ^7J 4 0 mg 

twmantio *^ 2 o^-e^o^. 

1 ) tt#mS<Z>H» 
•jybyfV^O. 5% fcft£«fc3lziSji?3*fc*l^ 1 g/m 1 ©ig 

B&£LT, tfc®«r«^e«U ^II^TT^b/Co SLKOTtefcLT. rfrBRojfc 



WO 2004/001053 



PCT/JP2003/007739 



/Ho #-9->7°;K73 lOmgtU MzKIMt-*- h V 9 1 m 1 5 0 °C lz 

x immi&imzmmLtzo m>\j&im<D±mzMWkT* 1 o of&frs* i o& 
;vf^3. 5m g tn&ztitzo mz^mm^mm^tz 0 ^vr^i o 

mgl;i MzkiHb^ h U 7 l m 1 5 0 X: \zx 1 M^dAtfja^F^H 

SfeU m^HLfc±m{- 3 fgiOx^-^^DA, tfciB&fc 1 m 1 O^StK 

;l/E(±2 0 0^, -9->7';PFtel 8 O^&ofco 

^^MI4 1 0 0 g 13 1 %7j«fc^ h V A© 1 U -y h ^^n*.. 6 5 

£ > : +^>7>G) ^#/c 0 tV^G© 1 g £ $01/ * >» 

tt> 5 0 Omg fc^fcb^nfcio 1 2 OTjt&vtio 

2) ttfe«WBIISai^<&cDT;P* Utttbtl©^ 

l^©£W/^>aN9J;DW«*nfc«lia« (POT#«1IE) ©lOOgH 
2 %7KiHt^ h y ^AO 1 'J 7 b ;l/*iD^r. 4 r (oX 2 4 B£iSJIJ«aj bfco 
aM^MLfctttll?fc£HC 1 T?*jfllU 2fg«(D^?/-/l/Ti£fg£-ti\ 2 0g 

1 0mgcft-#*n*j8^;b*>*li, 4. 2mg ^^Eth^tLfCo */c. MM 
—?oft^-m± 1 6 QTj-e&vfco 

l ) JUfcmtttftomi 

^r^^-y 1fX(Pediococcus damnosus) (^Rg^lP^^f 

l£>&#CDIF0-3896$0 3\ tffU ^7°h > (Polypepton) 5 g. -f— Xh:MrX(Yea 
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st extract) 5 g> ^n—X (Glucose) 5g N MgS0 4 • 7H 2 0 lg, 
&g*K 1 U v Ml^fd^il^^U p H 5 . 5 Hi^SU^i 5 U >y h 
«®U 5 HHk 3 0 °C ( 5 0 r p m) J§*Lfe. 2 HI 

Melt i o y * h;i/©«f«?ft«r^. ^©flM^*5i^liLr»fc_h»*« 

£mu 2 y«y f#£ftfcM*»©2teM©^?/- 
;i'£iD*T83R£|E|JRU ^iltS^l 5 g (¥L&m%£4&i : tv/;i/I 
) Zntco tV"/^ I © 1 g4H3#£ft£ £ >»« % 6 0 Omg fcJSHiS 

2) T7l^^vv*7A(Aureobasidium) Jgft4fta>9!£l 
T»>U^2/^^ A(Aureobasidium) JKtJiJli-*tt^fc LTjUSft • 

*>£Mt&y ^b;*v^^A7>7>X(Aureobasidium pullulans) ©lit* 
IF07757 ^ h t^X h n-XJ^H^l!nft«UTfi^Sj*i: L 

. YMtMi (f^7 3|ii) 10 0ml £Aftfc5 0 0mltHj|77X3 

5 U v r-;M§Ffi6gaf ^if^»v ? (Czapeak* s) igife (tV ^nJjfcjR) 3 U >y h 

;k mbfttzMi%mm*muis-zz sr^rs Bia©«Lfe 0 ph 

{4 5. 0 t^-Si^iiilU Sfi^U* 1 vvmt^ «fc3 tZjffi£tfii:|nMBR£S/ 
-y>X$J$PUfc 0 ig«?&3 U-y h;l/£9 0t^-C3 0 ^P^Pf^Kbfc^ St 

'C>#mizJ:-pTS#;£|&SU y>v h^^^-CD^*^S^^bT2 7 

g©^^#I^f#fc (Aureobasidiura : i?"V7>J) 0 t>7VW0 1 

g £ ?)]si3 >Ml±. 4 4 Omg tW&Ztitz 0 tV^JO 

1 Omg/m H^Mlu^^t-lfiiOiigi (fflytmmiM) SrO. 

t^S^^fo/Co -y->7>jo§^tr-^(D^M{i2 0/5T 
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jmemreftl^ mmt IT 2 6 g (Aureobasidium ttftfllltft : 

>7>K) . tvrn/KOl 0mg*te«n*j9^;i/*>*tt. 6mgi:^tB 
$n/c: 0 tV^MCl 0mg/ml«i*l8»|:^t- tf#S<Z>A 

2ffiHt©i^y-.^Jp^ »&nyttOR(c H« 1 m 1 CD3K«7K*iD***S" 
4»«<DWe*3«fcL;fc. ft*, *f«fcLT-/^>l 0mg/ml3W* 

iiulB1f->7*;l>B©8 OfiPfc^atti 2 0aPfc-*r-T?J:<»£u 6 Ot^l 

mmm-z < * 3 . 7%) 

fflMBae*-3 (^^*>«*2 196) j8^*>M3t-fc»»LT 
ttCf>rM0 3 0 0^7 Ot(«LT^$t/c/^A^l 0 0«|S* 

C^Sfefll 5 3 ( £ SOi, * >^W&J!^I/&t0 
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(j8^5t7>-£*§*3 6. 6%) £|#fc 0 £ l3#»LTV>fc. 
fEfiB^>y;i/F©3 0 OSPt:: 7 0 V izm^Vxmm^-^tz^-^ 1 0 0 6B*5 

( £ r;u* >#W* 2 6 %) Zmfco B 7)\>1j vtei^-l^ifc LTi>fc. 
CUttEffll 7 3 ( jS v^iiBiSi) 

HUlBif V7\0> G © 5 0 SPIC/ n°~ A * )s «f >&| 3 0 g|5. 7 0 glk ~7°u r~ T 

#W^m^-7 (^;^>ttll 6. 6%) £?#fc 0 £?*;uft >te:i$— 

HUlB^vr^ I CD 5 OSPti/N 0 -^ W V&j3 OgP. mg?i7 OgP. 7°a7"T 
5 °C t? 1 5 #Ra&feg&. 7 U - Aftiztn fc^a^co £ > 

c^wj 9 ] ( £ >^mmmmm) 

5tt«i5 #r B ismm. ^si-#$p tr ? >; - o tz^mmo b r^* > 

c^i«!i io] ( e 7)\>-h y^mmmmm) 
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CMtf* 12] ( £ fn,* >t^WM) 

1 2 (^^>tti2. 2%) zmtz 0 Brfrnw-m—K 
gum i3] ( b rfr* >tw«iatt) 

BUlBi7->7^G0 1 Z%LlzW4kXa&2 OU 5°C) . /N-Aftij3 5gp 

5m>ffa|g$Mii-i3 (i8^*>#^S6. 6%) jg^ 

c^mi 14] c is >^mmemi) 

milB-9->7>H0 1 3«BJCflWt*Ste2 OSP (Rt£4 5°C) „ /W^fc3 5g|5 
5 ^* >*Wft»IW«l- 1 4 <0^*>^fr«5. 6%) B?fr 

immrn 15] ( $ r^* >t«») 

3 5 
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. oau3<fctf*sy vui/^vo. 2 §p*in^t 7 o°c^i o#Bgjfcfcg^ 
^ was*-**-— ^?wk^ ^BjM-fbtij: D-v-^ru yft<Dym*7j<'t&§m<D 

tmmm 1 6 3 ( # >^w^w^) 

t5IBif>7*;bB©5 0SPl^HffiYb?i2 7. 6g|5 (Iiu£3 6°C) . a->t9^ 

mi BrntoXTmEm^strv*?* ko. 4»^.s or-?s o^nw^m 
*-r*58wo) 0 rn,* >^mmmmm- 1 6 ( a rn>* >^mm a. s %) z 

huIB-9-V7^Hcd5 Q%\z4mtidfol 7. 6SP (I1&3 6°C) . zz-y^y 

mi sawsAr^BSK^/^y-fe^^ ko. 4Sp*;&o*.5 or-?? 3 o#ihhk*bb 
7r^mm<oB^^>^mmmm)-n ( 0 2 2 %) 

HUlBi7->7°;H0 5 0gPt^5^b^2 7. 6§P 3 6°C) > 3->iJ-^$r 

mi iffis&TmE&zsirv^j ko. 4§p^n^.5 or-?? 3 o^noitms 
^B7fr-ti^mmmmffim- 1 8 (j8^*>#^r*3 1%) #r 

C^«!l 19 3 ( j8 r/u* v^W^Mtj) 

*MB*>rfl/G©2 3gp 0K£3 6°C) **tf**>f > 

k u a 0 . 1 ffizijnz. 5 5 r -e 1 5 amnrntk hg&s siuta* x 

19 (0$>^*>*«4 9 96) fcfcfc. j8^;i/* >fcttS-fc#»Lwfc 0 
C^WJ 2 0] (0 $Oi>* v^mmiSM) 
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•r y y ? a o . 1 smn*. 5 5 ic 1 5 #mitiw$k, mm ^ x$um, x 
im&M 21] c b y^mmmmm) 

HUlB-9->r;bKcD2 0§I3l3^y-^0. 3SP (ik^3 6°C) *5j;tf fc-feM' > 

2 1 ( £ > itWfi 5 9 %) £^ Co iS^^V^-d^LT^TCo 

CHJfe^J 2 2] ( ;> a - h - > ^(DM^^IJ) 

o i^aisjiifcT* 2 frmmffiB-s u-r . ^03© # >tfii»- 2 2 * 
fife gmt^n^ $ >it-tmz.mmz#mtsnx^tz 0 ^<d^m:<% 

2. 4%) t#^nfiii/3-h^>^o^r. fit- 

's ^ £ , n?* vtz 0 ^ <om^ zytrn. 1 ^^-r e i# £ n/c 3 - h - > r 

mnm2 33 (zsB-h->r<DmMm) 

m>frhtez>fom*7 o e cxmmi^ m&mi o ospi^u nmv->r>iK<D5 

Qmmmmx 2 ^ws^lt, *^bj§© b crust y^mmMmm- 2 3 * 
ntz a mmizxtii^ Br»±>>it-\rftizmmizft%i:znx^tz 0 ^(d^m:<% 
^mitzfi^tz^ sr^r^spLfco z(D£oiz^x, ^mm<D^B-h=-> 

3 7 
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C^«!l 2 4 3 O— # y XDM^^ll) 

^-AMi : /N'-A^bti : 3£ffi&& : VJTOI^Xt^I^ 3 0:50 

: 2 0 : 0 . 3 tf)f!h=r (S»it) T?#*^*Affl*h» 1 0 0SP£ 7 OtT«L 

^i§p^^$^c^^^(^d> a^L^tfe. A»prawb*m^ 2 5 

°c -e— &pg&&> 5 c c * t??£JP Lfc 0 c: © j: -9 iz it % ^0^c7)^-# y > ( # 

m>Mi3. 2%) ^#/-c 0 $yji'i>>i l m-izftm.v~c^tz 0 mzntz 

fc. $ ^{zTfBJtWJ 2 <D-?—if y >(3J±-ct n MR**) J; < „ S^offliifrflQfc 

C^ifcfll 2 5 3 (^-# y 

: ><-A«ftjfc : : V/Hf* >M»M^;i;* % 3 0:50 

: 2 0 : 0 . 3 oftfe (MMit) Afflttfflt 1 0 0S|$£ 7 0tT*L 

. Cti{3HulB^V7 s ;i,H0 8§|J$r^nU 6 SVlzxZ OftmWtWVtz^ 
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t -e— fife|$*S^ N 5 "C 3. ~e<%m Lfz a z.<D&r>{zvx^ ^m^o^—if y > ( 
7>#v#*r*2. 7%) £?#fc 0 isr;^ vt^—^ifeb-cv^o #^tl/c 

^/jVTo Uhtltc V — #U >fcj\ #&CDTOH^£7>&^<D<fc^&CD^&-? 

/Co $ £KTieit$£#!l 2 cD-^-#y vdJt^-r. j; < > ?Ub3iJcDjaR*{« 

mmm 2 6 ] y 

m'-a&i : /N-A®fki : 3fl@?il : 7;Hf * VflMJffi^X-r;!^ 3 0:50 
: 2 0 : 0 . 3 (D%^ (lilt) -e^WT^^ffl^fli 100^7 0 o C-e^?U 

X*MWlst£rft>, 7 0°C^p^U/c7j<l 6g|5(3)|te^?L0. 5gj$:fcJ;7_/ 
^lSP^^^-arfc^^^^^^p. ^Lfc^ ^RTM<b^^f^. 2 5 
1C T*—mmtMj%L, 5 °C £ -?#£P b/co £ CD J: -M- . CD x'— # U V ( j8 

r^7j>#WM3. 8%) /S^*>«^— tc^LTV^TCo tt^tifc 

-7-#U v^o^-r, ^14. m^MLfco ^cd^^TIB^I 

f^/j^o #^nfc-^ — 7? U tfeCDjjffl^l^^^^^McDcfc^^CD^o 
fc„ $ ^eTIBJtg^!! 2 cdt-#U >UUt^T. ®q**>£ < . ?Ub^JcDMi*<£^ 
$r«iJ-T £ $&JH;6*& & i: ^ & „ 

:imm 2 ] (^-^ y xDimm&M) 

: /N*-A5£fb& : Mmfo : V;i>fcr* >J!IJKrM^X^;i^ 3 0:50 
: 2 0 : 0. 3 cDfiJ^ (ItJt) T-tWt^tfflill 0 0gP£7 OtT«L 
, *^^+i7---e^U^*^. 7 0°C(3»b7c7j<l 6^{£j»5jjmo. 5gP 

. 2 5t-??— i&tji*^ 5t*^^L^-#y >^#/c 0 tf^n/c-^-^y > 
{co^-c. g^ft^ m£^s> m^^wMufco ^cD^m^TiB^2^-ro 

CH«!I 2 7 ) ( Kl/«y ^>rcD^^!j) 

fy|Bi7->7°;L/G(D 1 Ogp. #P^1 0 1 . 5 SP. @H 1 §P> _tG$§2. 

3 9 



WO 2004/001053 PCT/JP2003/007739 

*\ &*te«5&Ik a^-U 5 Ot (3 1 oaTOWBfc. lUbS-fr. 2 4B#Rg. 5t 
{c?tSPU *5B^©Kby^>r (/3^;^>#WM4. 5%) 0 

CH«!1 2 8] (Kl/>r» ^©SBSfll) 

ami oak Atai. ssp. m isp. ±e*S2. 

0. 0 5 3W3 J: Ifc*^;*- 0 5 8P«\ lcJ:D^-e5^ 

; £ft^»J 120]8 1 2 © 7 5 £P£. fcSsio 

> ?Wb £ 2 4 BfPs^ 5 °C (3^SP U ;fc&BJ3<3D K U <y >?* ( # ^ ;]/ 

* vttl 1 . 6 5%) £f#/c e j8 >«±^-t^iJrLT^7c 0 mZtitz K 

0. 0 5g|5*5j:rj?4--^WN^^-0. 0 5 5 £J: 0iMT?5#K 

<&) 7 5 SP^r^ iB^U ?Ub$i2\ 2 4B#^. 5°C^iPU Kb 

4 0 
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mm 293 c^s * -xosaM) 
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•7°7-r v-N S 1 iNS 8 (Dm.mW.mt. N S 1 : (5' ->3* ) GTAGTCATATGCTT 
GTCTC . NS 8 : (5'->3') TCCGCAGGTTCACCTACGGA £ffl(^fc 0 ^— ^;HM ?7 
-tigeneAmp PCR System 9600 (Applied Biosystems) £ffl^fc„ Kmi&T^ P 
CRM^SrQIAquickPCR purification Ki t (QIAGEN) £fflV^T|fMLfco £<£>DN 
A-77^>h^^>~y>^>^/^^U mSSB^J^Ff^ABI Prism377 
DNA Sequencer (Applied Biosystems) Zm^xmMLtz 0 MM(Dm.mffim±D 
NAf-^^-X (DDBJ, DNA Data Bank of Japan) ^bBLAST^JfflUT 

■t 0 ntzimmw (mtm^i) , mm^mm^m (^6-8) a 

DK-3 4®^T^b4-/^>^^A 7';l^>* (Aureobasidium pullulans) 
iO^ltltt^l 0 0 96^0. ^(3-^^ CCD^^f,^ ^M^T^lx 
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[Sequences producing significant alignments; 

|AY030322|AY030322.1 Aureobasidhim pullulans 18S ribosomal RNA g... 3433 0. 
|M55639|M55639.1 Aureobasidium puUulans 16S-like ribosomal RNA ... 3429 0.0 
|U42474|U42474.1 Dothidea insculpta 18S small subunit ribosomal ... 3237 0.0 
U42475IU42475.1 Dothidea hippophaeos 18S small subunit ribosoma... 3221 0.0 
U77668|U77668.1 Coccodinium bartschii 18S ribosomal RNA gene, p... 3178 0.0 
jAF258607jAF258607.1Scytalidiumhyalinum strain IP252699 18S ri„. 3158 0.0 
|Ara8606|AF258606.1ScytaHtfu^ 3158 0 0 

^041250jAB041250.1PhyUostictapyrokegeneforl8SrRNA,parr 3158 0.0 
UB041249JAB041249.1 Guignardia endophyllicola gene for 18S rRNA... 3150 0.0 
|AB041248|AB041248.1 Guignardia endophyllicola gene for 18S rRNA... 3150 0.0 
AB041247|AB041247.1 Guignardia endophyllicola gene for ISSrRNA... 3150 0.0 
|Y11716|Y11716.1 P.dematioides 18S rRNA gene. 314s o.O 

|U42477|U42477.1 Botryosphaeria ribis 18S small subunit ribosoma... 3144 0.0 
|Y18702|Y187O2.1 Sarcinomyces petricola 18S rRNA gene, strain CB... 3108 0.0 

D49656|D49656.1T^iodermasemcomeyeast.likesymbioteDNAf... 3102 0.0 
|AJ224362|AJ224362.1 Bulgaria inquinans 18S rDNA. 3094 0.0 

|AF088239|AF088239.1 Lecideafuscoatra 18S ribosomal RNA, partia... 3033 0.0 
|Y18693|Y18693.1 Hortaea wemeckii 18S rRNA gene, strain CBS 107... 3027 0.0 
AF088253|AFO88253.1 Umbilicaria subglabra 18S ribosomal RNA, pa... 3015 0.0 
|Y11355|Y11355.1 S.crustaceus 18S rRNA gene. 3001 0.0 

U42478|U42478.1SporonniaUgnicok^^^ 2991 0.0 

|AF184755|AF184755.1 Metus conglomeratus small subunit ribosomal... 2991 0.0 
|AB016175|AB016175.1 Euascomycetes sp. K89 gene for 18S rRNA, pa... 2985 0.0 
|AF184753|AF184753.iaadomarangifcrinasmaU subunit ribosoma... 2976 0.0 
AF140236|AF140236.1Stereocaulonpaschale smaU subunit ribosom... 2976 0.0 
|AB015778|AB015778.1 Pseudogymnoascus roseus 18S rRNA gene, part. 2972 0.0 
|AF184756|AF184756.1 Pilophorus cereolus small subunit ribosomaL. 2968 0.0 
AF184761|AF184761.1 Stereocaulon vesuvianum smaU subunit ribos.„ 2960 0.0 
AF184754|AF184754.1 Heterodea muelleri smaU subunit ribosomal ... 2960 0.0 
|AF168167|AF168167.1 Dark septate endophyte DS16b 18S ribosomal ^ 2960 0.0 
|AF184757|AF184757.1 Pilophorus robustus small subunit ribosomal.. 2952 0.0 
jAF117984|AF117984.1Hypogymniaphysodes nuclear small subunit r^ 2952 0.0 
|AF088246|AF088246.1 Rhizocaipon geographicum 18S ribosomal RNA,... 2946 0.0 
AF241544|AF241544.1 Qadoma sulphurina small subunit ribosomal™ 2944 0.0 
|aB015776|ABQ15776.1 Byssoascns striatosporns 18S rRNA gene, par.. 2940 0.0 



1732/1732(100%) 
1731/1732 (99%) 
1699/1721 (98%) 
169V1713 (98%) 
1690/1719 (98%) 
1699/1733 (98%), 
1699/1733 (98%), 
1699/1733 (98%), 
1698/1733 (97%), 
1698/1733 (97%), 
1698/1733 (97%) 
1697/1732(97%), 
1689/1722(98%), 
1693/1733 (97%X 
1692/1733 (97%X 
169V1733(97%), 
1666/1710(97%), 
1679/1731 ^6%) 
1648/1689(97%), 
1674/1731 (96%), 
1665/1717(96%) 
1678/1733(96%), 
1680/1733(96%), 
167671733(96%), 
167671733 (96%), 
1640/1687(97%) 
1675/1733(96%), 
1674/1733(96%), 
1674/1733(96%), 
1661/1713(96%), 
1673/1733 (96%), 
1665/1720(96%), 
1643/1693 (97%), 
1672/1733(96%), 
1636/1687(96%) 
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ISequences producing significant alignments; 



I3|AF140233.1AlectoriasannentosasmaUsubunitribosonia... 2938 0.0 
J709604Pilophorusadcularisl8SsmaUsubunitribosoin... 2936 0.0 
1|AF085471.1 Baeomyces rufus 18S small subunit ribosomal... 2932 0.0 
J70961.1 Stereocaulon ramulosuml8S small subunit riboso... 2928 0.0 
8JAF088238.1 Lasallia rossica 18S ribosomal RNA, partial... 2926 0.0 
ri4210.1 Monilinia laxa 18S rRNA gene, exon 1, partial 2916 0.0 
W2476.1Botryosphaeriarhodinal8SsmaU subunit riboso... 2914 0.0 
186692.1 Stenocybe pullatula 18S SSU ribosomal RNA, part... 2910 0.0 
2|AF1 17992.1 Xanthoparmelia conspersa nuclear small subu... 2910 0.0 
5|AF085475.1 Oadonia subcervicomis 18S small subunit r... 2910 0.0 
5|AF085465.1 Stereocaulon taeniarum 18S small subunit rL. 2910 0.0 
7|AB015787.1 Oidiodendron tenuissimum 18S rRNA gene, iso... 2910 0.0 
)|AF1 40235.1 Cornicularia normo erica small subunit ribos... 2908 0.0 
7|AB015777.1 Myxotrichum deflexum 18S rRNA gene, isolate... 2908 0.0 
>|AF184759.1 Psora decipiens small subunit ribosomal RNA... 2904 0.0 
L|AF117981.1 Neophyllis melacarpa nuclear small subunit ... 2904 0.0 
|AF088251.1 Stereocaulon ramulosum 18S ribosomal RNA, p... 2904 0.0 
:|AF088245.1 Pseudevernia dadoniae 18S ribosomal RNA, p... 2902 0.0 
1|AF201452.1 Rhytidhysteron nifulum 18S ribosomal RNA ge... 2900 0.0 
|AF274110.1 Lepohchen coccophorus 18S ribosomal RNA ge... 2898 0.0 
|AF117991.1 Pleurosticta acetabulum nuclear small subuiu. 2898 0.0 
♦3463.1 Mycosphaerella mycopappi smaU subunit nuclear ... 2894 0.0 
[AF085466.1 Stereocaulon vesuvianum 18S small subunit r... 2894 0.0 
|AB033475.1Blumeriagramimsf.sp.bromi gene for 18S-. 2894 0.0 
12485.1 Lophiostoma crenatum 18S smaU subunit ribosoma... 2892 0.0 
AF053726.1 Kirschsteiniothelia maritima small subunit ... 2890 0.0 
AF201455.1 Tubeufia helicoraa 18S ribosomal RNA gene, p... 2886 0.0 
AF241541.1 Xanthoria parietina small subunit ribosomal... 2884 0.0 
'0959.1 Leifidium tenerum 18S small subunit ribosomal R... 2880 0.0 
AF282910.1LichineUacribelliferal8S small subunit r... 2880 0.0 
AF117986.1 Cetraria islandica nuclear small subunit ri... 2880 0.0 
7540.1 Porpidia crustulata (Ach.) Hertel and Knoph nuc... 2878 0.0 
^F184751.1 Qadia retipora smaU subunit ribosnmal RNA 2874 0.0 



(bits) Value 



1671A733 (96%), 
1671/1733 (96%), 
1638/1691 (96%) 
1670/1733(96%), 
1654/1708(96%), 
163671691 (96%) 
1619A671(96%), 
1640/1696 (96%), 
1664/1728(96%), 
1637A692(96%X 
1634/1688(96%), 
1634/1688(96%), 
1663/1727(96%), 
1632/1687(96%) 
1667/1733(96%), 
1667/1733 (96%), 
1652/1713 (96%), 
1638/1696(96%) 
1578/1615(97%), 
1660/1725(96%), 
1664/1730(96%), 
1664/1732(96%) 
1632/1688 (96%), 
1660A724(96%), 
1655/1719(96%), 
1659A726(96%) 
1586A628 (97%), 
1653A719(96%) 
1664/1733 (96%), 
1667/1733 (96%), 
1646/1709(96%), 
1570/1608(97%), 
1636/1697 f9fi%V 
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Sequences producing significant alignments: 



| (bits) Value 



AF282913|AF282913.1 Peltula obscurans 18S small subunit ribosom... 2872 0.0 
AF085474|AF085474.1 Pycnothelia papillaria 18S smaU subunit ri... 2872 0.0 
AB033479|AB033479.1 Leveillula taurica gene for 18S ribosomal RNA. 2865 0.0 
AF117985|AF117985.1 Pannelia saxatilis nuclear small subunit ri... 2859 0.0 
AF088254JAF088254.1 Xanthoria elegans 18S ribosomal RNA, partia... 2855 0.0 
AF117988JAF117988.1 Usnea florida nuclear small subunit ribosom... 2853 0.0 
U42483|U42483.1 Herpotrichia juniperi 18S small subunit ribosom... 2847 0.0 
AF140234|AF140234.1 Alectoria ochroleuca small subunit ribosoma... 2847 0.0 
AF091587|AF091587.1 Scoliciosporum umbrinum 18S ribosomal RNA g... 2847 0.0 
AF085469|AF085469.1 Pilophorus acicularis 18S small subunit rib... 2845 0.0 
AF010590|AF010590.1 Ascozonus woolhopensis SSU ribosomal RNA ge... 2841 0.0 
AF117990JAF117990.1 Vulpicida juniperina nuclear small subunit ... 2831 0.0 
Z30239|Z30239.1 S.flavida gene for 18S ribosomal RNA. 2819 0.0 

AB016174|AB016174.1 Geomyces pannorum gene for 18S rRNA, partia... 2809 0.0 
AB016173|AB016173.1 Geomyces asperulatus gene for 18S rRNA, par... 2809 0.0 
AF117987|AF117987.1 Evernia prunastri nuclear small subunit rib... 2807 0.0 
AF184749|AF184749.1Bunodophoronaustrale small subunit ribosom... 2805 0.0 
AF241540JAF241540.1 Caloplaca flavorubescens small subunit ribo... 2795 0.0 
AF091583|AF091583.1 Lecidella meiococca 18S ribosomal RNA gene,... 2795 0.0 
AF282914|AF282914.1Pterygiopsisguyanensisl8SsmaUsubumt 2771 0.0 
U72713|U72713.1 Qadia aggregata 18S small subunit ribosomal RN... 2755 0.0 
AF091589IAF091589.1 Lecania cyrtella 18S ribosomal RNA gene, pa... 2753 0.0 
AF085468|AF085468.1 Allocetraria madreporiformis 18S small subu... 2732 0.0 
AF088250|AF088250.1 Squamarina lentigera 18S ribosomal RNA, par... 2692 0.0 
AF201453|AF201453.1 Aliquandostipite khaoyaiensis 18S ribosomal... 2684 0.0 
AF258605|AF258605.1 Scytalidium dimidiatum strain IP252899 18S ... 2615 0.0 
AF258604|AF258604.1 Scytalidium dimidiatum strain IP252799 18S ... 2615 0.0 
AF258603|AF258603.1 Scytalidium dimidiatum strain IP127881 18S ... 2615 0.0 
AB033477|AB033477.1ArthrodadieUamou^otii gene for 18S ribo.,. 2613 0.0 
U45438|U45438.1 Amylocarpus encephaloides small subunit rRNA gene. 2605 0.0 
AE274113|AF274113.1 Coccotrema pocillarium 18S ribosomal RNA ge... 2375 0.0 
AF184752|AF184752.1 Cladonia gracilis subsp. turbinata small su... 2226 0.0 



1663/1732(96%), 
1618/1673 (96%), 
1654/1720(96%), 
1653/1722(95%), 
1655/1724(95%), 
1635/1699(96%), 
1649/1720(95%) 
1598/1652(96%) 
1625/1688(96%) 
1613/1671 (96%), 
1654/1727(95%), 
1624/1688(96%), 
1638A711 (95%), 
1544/1588(97%), 
1544/1588(97%), 
1621/1688 (96%), 
1619/1687(95%) 
1624/1694(95%), 
1626/1697(95%), 
1654A734(95%), 
1597/1665 (95%), 
1635/1713 (95%), 
1536/1592(96%) 
1623/1710 (94%), 
1603/1684 (95%), 
1374/1391 (98%), 
1374/1391 (98%), 
1374/1391 (98%), 
1418/1450(97%), 
1441/1481 (97%), 
1351/1401 (96%), 
1239/1277(97%), 
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[§*®$!I8) ITS-5. 8S rRNAIfef 

X^U-^>^J:D?#^nfcADK-3 4 TOfc&tffc I FO- 6 3 5 3 *5fcR 
I FO- 7 7 5 7*(«1>T^ ITS-5. 8S rRNAilfif 05 6 3*1 

N ktto&mWfo&fflto 3©B#:*^FastPrepFP120 (Qbiogene) iFastDNA-kit 
(Qbiogene)^ffl^T«^L. DNeasy Plant Mini Kit (QIAGBN)ldJ: 0^7 A 
D N A ftMZfi o /to 3 oy y A D N A £MM tU, Ready-To-Go PCR Beads 

(Amersharm-Pharmasia Biotech) ^77^-7- I T S 5 43^:1/ I T S 4 £rffl^T 
P C RJf "H£?t ofco 77^f7-ITS4tITS5 (DiMMffimi, I T S 4 : 

(5* ->3' ) TCCTCCGCTTATTGATATGC. I T S 5 : (5* ->3" ) GGAAGTAAAAGTCGTAACAAG 
G -e&& 0 -9— v;HM 9=7— fctgeneAmp PCR System 9600 (Applied Biosystems 
) Zm^fco fcmmTW., PCRMtl^QIAquickPCR purification Kit (QIAGBN) 

&S@E?iJ8?#TteABI Prism377 DNA Sequencer (Applied Biosystems) £ffi^TH 
ifcLfco mUcomMMMtDN A^— X (DDBJ, DNA Data Bank of Japan 
) fr£BLAST£*iJfflLT^L7Co 

a d k - 3 4 mm<o^^&m(Dunm^ 21^ 1 f 0 - 6 3 5 3 ^©^m 
^^#■^•3 1^ 1 fo-7 7 5 imoym^mmm\^n^ti7r,-r 0 atz 

> A D K— 3 Amtfct I FO- 6 3 5 ZWRlfl FO- 7 7 5 7t$£fcm&0> 
^[L^^ofco ADK-3 4»fc£IFO-6 3 5 3 ^£ CD*B|Wtf£te 9 8 
A DK— 3 4 0$c£ I F 0- 7 7 5 7ffit ©*g|lj'!4ki: 9 8%-?&-?fc„ £fc 
. ffilqltt^^m (^ 9 10) J; 0 . ADK-34 WfcCD ITS-5. 8 S 

imo 5 6 3^^*^^— $k-?&wmt, m^zftr^tefr-z>tz 0 ifo-6 

3 5 3**&. i^$nT^-577bt/^>^7i> 7°;^ >XB^$>^^|iS 
TA J 2 7 6 0 6 2j il00%(^ll), BPfc^£-»U I FO-7 7 
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A J 2 7 6 0 6 2 J £9 9%T— gCbfc (* 1 2) . ADK-3 4flltim 
-S§-rAJ276062j £9 8 9*©— 

BLL*6, ADK-3 4 itit^I^^nt^^^t/^y^ 
U >Xfm ittITS-5. 8 S ««©lttHffiW«)-»*«tt 0 > 
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ISequences producing significant alignments: 



113229.1 AnreobasidiumpuUulansiaSribosomalRNAg... 997 0.0 
129406.1 Astasia longa internal transcribed spacer 1... 989 0.0 
6062.1 Aureobasidiumpullulans5.8SrRNA gene and... 971 0.0 
a287.1AureobasidiumpuUulansvar.melanigenumst... 971 0.0 
♦265.1 Trimmatostroma abietina 5.8S rRNA gene and ... 965 0.0 
♦231.1 Aureobasidium pullulans 5.8S rRNA gene and „. 965 0.0 
♦235.1 Aureobasidium pullulans 5.8S rRNA gene and ... 963 0.0 
♦234.1 Aureobasidium pullulans 5.8S rRNA gene and ... 963 0.0 
1285.1 Aureobasidium pullulans strain ATCC48433 in... 952 0.0 
1281.1 Aureobasidium pullulans strain ATCC11942 in... 952 0.0 
1232.1 Aureobasidium pullulans 5.8S rRNA gene and ... 948 0.0 
2377.1 Hormonema sp. F-054,764 internal transcribe... 940 0.0 
1284.1 Aureobasidium pullulans strain ATCC42457 in... 936 0.0 
•233.1 Aureobasidium pullulans 5.8S rRNA gene and ... 934 0.0 
269.1 Aureobasidium pullulans 5.8S rRNA gene and ... 932 0.0 
236.1 Aureobasidium pullulans 5.8S rRNA gene and ... 932 0.0 
1286.1 Aureobasidium pullulans var. melanigenum st... 920 0.0 
061.1 Aureobasidium pullulans 5.8S rRNA gene and ... 914 0.0 
252.1 Kabatiella lini 5.8S rRNA gene and internal... 906 0.0 
251.1 Kabatiella caulivora 5.8S rRNA gene and int.. 825 0.0 
(225.1 Phaeocryptopus gaeumannii 18S ribosomal RNA.. 446 e-124 
257.1 Prmgsheimia smflads 5.8S rRNA gene and in... 428 e-118 
248.1 Hormonema prunorum 5.8S rRNA gene and inter... 420 e-116 
245.1 Dotfaiora rhamni-alpinae 5.8S rRNA gene and ... 420 e-116 
J42.1 Dothichiza pityophfla 5.8S rRNA gene and in... 418 e-115 
376.1 Kabatina juniperi internal transcribed spac. 416 e-115 
375.1 Hormonema sp.ATCC74360 internal transcribe.. 416 e-115 
543.1 Dothiora cannabinae 5.8S rRNA gene and inte... 412 e-113 
764.1 Dothidea insculpta CBS 189.58 18S ribosomal.. 412 e-113 
226.1 Kabatina thujae 18S ribosomal RNA gene, par.. 412 e-113 
763.1 Dothidea hippophaeos CBS 186.58 18S ribosom... 404 e-111 
30.1 Hormonema dematioides 5.8S rRNA gene, 26S r... 402 e-110 
29.1 Hormonema dematioides 5.8S rRNA gene, 26S r... 402 e-110 
28.1 Hormonema dematioides 18S rRNA gene (partia... 402 e-110 
,„ 27 ' 1 Hormonema dematioides 5.8S rRNA gene, 26S r... 402 e-110 



I (bits) 



Value 



555/567(97%), 
538/546(98%), 
|517/526(98%) 
507/510(99%), 
1503/507(99%), 
|503/507(99%), 
501/506(99%) 

501/506(99%) 
50V508(98%) 
501/508(98%) 
499/506 (98%) 
501/510(98%) 
499/508(98%) 
492/499 (98%) 
497/506 (98%) 
497/506(98%) 
497/508(97%) 
497/505(98%), 
496/508(97%), 
[487/508(95%), 
361/398 (90%), 
255/264(96%), 
253/264(95%),. 
252/264(95%) 
246/255(96%), 
251/262(95%), 
[251/262(95%), 
252/264 (95%), 
252/264(95%), 
251/264(95%), 
251/264(95%), 
244/255 (95%), 
244/255(95%), 
244/255 (95%), 
244/255 (95%), 
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Sequences producing significant alignments: 



(bits) Value 



AJ278926|AJ278926.1 Hormonema dematioides 5.8S rRNA gene, 26S r... 402 e-110 
AJ278925|AJ278925.1 Hormonema dematioides 5.8S rRNA gene, 26S r... 402 e-110 
AJ244262|AJ244262. 1 Sydowia polyspora SJBS rRNA gene and intern... 402 e-110 
AJ244247|AJ244247.1 Hormonema macrosporum 5.8S rRNA gene and in... 402 e-110 
AJ244244|AJ244244.1 Dothiora europaea 5.8S rRNA gene and intern... 402 e-110 
AF182378|AF182378.1 Hormonema sp. F-054,258 internal transcribe... 402 e-110 
AF013232|AF013232.1 Rhizosphaera kalkhoffii 18S ribosomal RNA g... 402 e-110 
AF013228|AF013228.1 Hormonema dematioides 18S ribosomal RNA gen.- 402 e-110 
AF260224|AF260224.1 Kabatina juniperi 18S ribosomal RNA partia... 396 e-109 
AF013231|AF013231.1 Rhizosphaera kalkhoffii 18S ribosomal RNA g... 389 e-106 
AF121283|AF121283.1 Aureobasidium pullulans strain ATCC16629 in... 379 e-103 
AF121282|AF121282.1 Aureobasidium pullulans strain ATCC16628 in„. 379 e-103 
AF013230|AF013230.1 Rhizosphaera pini 18S ribosomal RNA gene, p... 375 e-102 
AF246930JAF246930.1 Botryosphaeria mamane isolate 97-59 18S rib-. 359 2e-97 
AF246929|AF246929.1 Botryosphaeria mamane isolate 97-58 18S rib.„ 359 2e-97 
AF243410IAF243410.1 Sphaeropsis sapinea isolate 215 18S ribosom... 345 2e-93 
AE243409|AF243409.1 Sphaeropsis sapinea isolate 411 18S ribosom... 345 2e-93 
U28059|U28059.1 Sphaceloma fawcettii 18S ribosomal RNA and 26S ... 339 le-91 
U28058|U28058.1 Hsinoe fawcettii 18S ribosomal RNA and 26S rib... 339 le-91 
AF297232|AF297232. 1 Cercospora sorghi f. maydis Kenya 1 18S rib... 335 2e-90 
AF297230|AF297230.1 Cercospora nicotianae 18S ribosomal RNA gen... 335 2e-90 
AF297229|AF297229.1 Cercospora asparagi 18S ribosomal RNA gene,... 335 2e-90 
AF243394|AF243394.1 Botryosphaeria ribis isolate 96-8 18S ribos... 335 2e-90 
AF243393|AF243393.1 Botryosphaeria ribis isolate 94-128 18S rib... 335 2e-90 
AF079776|AF079776.1 Phomopsis amaranthicola 18S ribosomal RNA g... 335 2e-90 
AB041245|AB041245.1 Guignardia laricina genes for 18S rRNA, ITS— 333 9e-90 
AF297667|AF297667.1 Umbilicaria muehlenbergu isolate smll004 1... 331 4e-89 
AF297666|AF297666.1 Umbilicaria muehlenbergu isolate smll003 1... 331 4e-89 
AF141190|AF141190.1 Neofabraea alba 18S ribosomal RNA gene, par... 331 4e-89 
AF141189|AF141189.1 Neofabraea malicorticis 18S ribosomal RNA g... 331 4e-89 
AF141181|AF141181.1 Pezicula ocellata strain CBS267.39 18S ribo... 331 4e-89 
AF096204|AF096204.1 Umbilicaria muehlenbergu 18S ribosomal RNA... 331 4e-89 
AF083199JAF083199.1 Phialophora sp. p3901 18S ribosomal RNA, pa... 331 4e-89 
AF383949|AF383949.1 Botryosphaeria quercunm 18S ribosomal RNA g... 327 6e-88 



244/255(95%), 
244/255(95%), 
244/255(95%), 
244/255(95%), 
252/263 (95%), 
240/251 (95%), 
244/255 (95%), 
244/255(95%), 
250/264(94%), 
244/256 (95%), 
238/251 (94%), 
238/251 (94%), 
244/257 (94%), 
214/225(95%) 
214/225(95%) 
214/226(94%), 
214/226(94%), 
189/195 (96%) 
189A95(96%) 
187/193 (96%) 
187/193(96%) 
187/193(96%) 
212/225(94%), 
212/225(94%), 
187/193(96%) 
189/196(96%) 
182/187(97%) 
182/187(97%) 
182/187(97%) 
182/187(97%) 
182/187(97%) 
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11. w^oigKm i ~ T^<Dmnt^ztm<D b ^mmmmmst^m 

12. m^mmm i ~ 7mo®nMztm(D$ trj\,u y^mm%mm*^m 

13. m&nmwm i ~ i moi^tiMztm^ $ y^mwrnuma^m 

14. 1 8 S r RNAifefO 1 7 3 2mS©gH?!l^\ @B^CD@B^J#-^- 1 lz 
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SEQUENCE LISTING 



<110> ASAHI DBNKA Co., Ltd. 

<120> New microorganism and method for producing #glucan by the new 
microorganism 
<130> A0301 
<160> 4 



<210> 1 
<211> 1732 
<212> DNA 

<213> Aureobasidium pullulans ADK-34 
<400> 1 

aaagattaag ccatgcatgt ctaagtataa gcaactatac ggtgaaactg cgaatggctc 60 

attaaatcag ttatcgttta tttgatagta ccttactact tggataaccg tggtaattct 120 

agagctaata catgctaaaa accccaactt cggaaggggt gtatttatta gataaaaaac 180 

caacgccctt cggggctcct tggtgattca taataactaa acgaatcgca tggccttgcg 240 

ccggcgatgg ttcattcaaa tttctgccct atcaactttc gatggtagga tagtggccta 300 

ccatggtatc aacgggtaac ggggaattag ggttctattc cggagaggga gcctgagaaa 360 

cggctaccac atccaaggaa ggcagcaggc gcgcaaatta cccaatcccg acacggggag 420 

gtagtgacaa taaatactga tacagggctc ttttgggtct tgtaattgga atgagtacaa 480 

tttaaatccc ttaacgagga acaattggag ggcaagtctg gtgccagcag ccgcggtaat 540 

tccagctcca atagcgtata ttaaagttgt tgcagttaaa aagctcgtag ttgaaccttg 600 

ggcctggctg gccggtccgc ctcaccgcgt gtactggtcc ggccgggcct ttccttctgg 660 

ggagccgcat gcccttcact gggcgtgtcg gggaaccagg acttttactt tgaaaaaatt 720 

agagtgttca aagcaggcct ttgctcgaat acattagcat ggaataatag aataggacgt 780 

gcggttctat tttgttggtt tctaggaccg ccgtaatgat taatagggat agtcgggggc 840 

atcagtattc aattgtcaga ggtgaaattc ttggatttat tgaagactaa ctactgcgaa 900 

agcatttgcc aaggatgttt tcattaatca gtgaacgaaa gttaggggat cgaagacgat 960 
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cagataccgt cgtagtctta accataaact atgccgacta gggatcgggc gatgttatca 1020 
ttttgactcg ctcggcacct tacgagaaat caaagtcttt gggttctggg gggagtatgg 1080 
tcgcaaggct gaaacttaaa gaaattgacg gaagggcacc accaggcgtg gagcctgcgg 1140 
cttaatttga ctcaacacgg ggaaactcac caggtccaga cacaataagg attgacagat 1200 
tgagagctct ttcttgattt tgtgggtggt ggtgcatggc cgttcttagt tggtggagtg 1260 
atttgtctgc ttaattgcga taacgaacga gaccttaacc tgctaaatag cccggcccgc 1320 
tttggcgggt cgccggcttc ttagagggac tatcggctca agccgatgga agtttgaggc 1380 
aataacaggt ctgtgatgcc cttagatgtt ctgggccgca cgcgcgctac actgacagag 1440 
ccaacgagtt catttccttg cccggaaggg ttgggtaatc ttgttaaact ctgtcgtgct 1500 
ggggatagag cattgcaatt attgctcttc aacgaggaat gcctagtaag cgtacgtcat 1560 
cagcgtgcgt tgattacgtc cctgcccttt gtacacaccg cccgtcgcta ctaccgattg 1620 
aatggctgag tgaggccttc ggactggccc agggaggtcg gcaacgacca cccagggccg 1680 
gaaagttggt caaactccgt catttagagg aagtaaaagt cgtaacaagg tt 1732 

<210> 2 
<211> 563 
<212> DNA 

<213> Aureobasidium pullulans ADK-34 
<400> 2 

tttccgtagg tgaacctgcg gaaggatcat taaagagtaa gggtgctcag cgcccgacct 
ccaacccttt gttgttaaaa ctaccttgtt gctttggcgg gaccgctcgg ttccgagccg 
ctggggattc gtcccaggcg agtgcccgcc agagttaaac caaactcttg ttattaaacc 
ggtcgtctga gttaaaattt tgaataaatc aaaactttca acaacggatc tcttggttct 
cgcatcgatg aagaacgcag cgaaatgcga taagtaatgt gaattgcaga attcagtgaa 
tcatcgaatc tttgaacgca cattgcgccc cttggtattc cgaggggcat gcctgttcga 
gcgtcattac accactcaag ctatgcttgg tattgggtgc cgtccttagt tgggcgcgcc 
ttaaagacct cggcgaggcc actccggctt taggcgtagt agaatttatt cgaacgtctg 
tcaaaggaga ggaactctgc cgattgaaac ctttattttt ctaggttgac ctcggatcag 
gtagggatac ccgctgaact taa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
563 
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<210> 3 

<211> 563 
<212> DNA 

<213> Aureobasidium pullulans IFO-6353 
<400> 3 

tttccgtagg tgaacctgcg gaaggatcat taaagagtaa gggtgctcag cgcccgacct 60 

ceaacccttt gttgttaaaa ctaccttgtt gctttggcgg gaccgctcgg tctcgagccg 120 

ctggggattc gtcccaggcg agcgcccgcc agagttaaac caaactcttg ttatttaacc 180 

ggtcgtctga gttaaaattt tgaataaatc aaaactttca acaacggatc tcttggttct 240 

cgcatcgatg aagaacgcag cgaaatgcga taagtaatgt gaattgcaga attcagtgaa 300 

tcatcgaatc tttgaacgca cattgcgccc cttggtattc cgaggggcat gcctgttcga 360 

gcgtcattac accactcaag ctatgcttgg tattgggtgc cgtccttagt tgggcgcgcc 420 

ttaaagacct cggcgaggcc tcaccggctt taggcgtagt agaatttatt cgaacgtctg 480 

tcaaaggaga ggacttctgc cgactgaaac ctttattttt ctaggttgac ctcggatcag 540 

gtagggatac ccgctgaact taa 563 



<210> 4 
<211> 564 
<212> DNA 

<213> Aureobasidium pullulans IFO-7757 
<400> 4 

tttccgtagg tgaacctgcg gaaggatcat taaagagtaa gggtgctcag cgcccgacct 60 
ceaacccttt gttgttaaaa ctaccttgtt gctttggcgg gaccgctcgg tctcgagccg 120 
ctggggattc gtcccaggcg agcgcccgcc agagttaaac caaactcttg ttattaaacc 180 
ggtcgtctga gttaaaattt tgaataaatc aaaactttca acaacggatc tcttggttct 240 
cgcatcgatg aagaacgcag cgaaatgcga taagtaatgt gaattgcaga attcagtgaa 300 
tcatcgaatc tttgaacgca cattgcgccc cttggtattc cgaggggcat gcctgttcga 360 
gcgtcattac accactcaag ctatgcttgg tattgggtgc cgtccttagt tgggcgcgcc 420 
ttaaagacct cggcgaggcc tcaccggctt taggcgtagt agaatttatt cgaacgtctg 480 
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tcaaaggaga ggacttctgc cgactgaaac cttttatttt tctaggttga cctcggatca 540 
ggtagggata cccgctgaac ttaa 564 
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